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(54) METHOD FOR MANUFACTURING TRANSISTOR OF SEMICONDUCTOR DEVICE HAVING NICKEL SIL.CIDE UVYER 




(57) Abstract: 

PURPOSE: A method for manufacturing a transistor of a 
semiconductor device having a nickel silicide layer is provided to 
prevent a nickel silicide layer from being excessively grown by 
diffusion of silicon atoms, by making a silicon layer undoped with 
impurities and an oxide layer combine with nickel atoms. 
CONSTITUTION: A transistor having a gate(36) and a source/drain ^ 
(40) is formed. A buffer layer for the gate undoped with impurities 
and a buffer layer for the source/drain undoped with impurities are 
formed on the gate and the source/drain. An oxide layer(44a) for the 
gate and an oxide layer(44b) for the source/drain are formed on the 
buffer layer for the gate and the buffer for the source/drain, 

respectively. Nickel is deposited on the entire substrate to form a nickel layer. A heat treatment process .s performed to 
form a nickel silicide layer for the gate on the gate and a nickel silicide layer for the source/drain on the source/dra.n. A 
remaining nickel layer is eliminated. 
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7)|0|e aj ±±/ He) |oJ ak»| ^ #£#0| £^n£jj| af§ *|0|a§ #$-§0| £^2£|X| gl.a ^/ H£||°lg- 

S Sgfick 7)|o|sg s§q|aj -t^/ gt^q- ^K))| zjz* 7)1 o| sg ysh°|iif ±a./ He)|°ig £M'4# S^°}c(. 7M2 *i 

fl 4WI Mi# 9&r»H>4 Mi^# S^fi ««a|» «»«sxi| 7)|o| a »|o|.':.« Ml <y«i|A|o|j=efa S4l8f.il. 
Hfifloj akh|- =aj|°!# MS! AJa.|AK>|H°t# Sg&ck siSS^I 8^ fef" M?fl''l."- *H»eJM. •!■!■ V'!^o|| 14.^1, M#! *J 
E|Afb| = a^o| sick as-sjt aft SWtt 4= 

S. 1S- 7)|0|e & fiS^h H2)|°! 2S1CHI Sg2£ Ml Aj £ |^ 0 |cojg. gAjSI- egHx| a.E| .5,;- ',:.A|g[ c| «J I r,: S L A| , M?<! 

*JE|AfO|=StS 7)|0|e A;Ii||0|Ai go} OfMSl 31= t}£^ ^S^X| jlfC} £*}£)(>) gich 

.5. 2 M|x| £. 4£ 7||o|a H S.°m ±±/ =Eflo| 5^0)1 Mi *Ja|A|-0|He|m g^^- a. ^go| ^ aj A | ojoll a|?j iiaiAl.^.M A|| 
5 SSr^ll^ 4i8*h7| ^H«H =.A|«f E.^£#£Ai, Mi Aja| A(0 |s9|o| 2PMs|7)| ^ssffe- a??- &*|?!M. 



& SJ£*I| r^^oj ygo)| ^»| MS(Ni)# 0|SS^ egjx|^e|s| 7)|o|a tl.W.'.'l S! ii/ Fi2)|°l .K«.'1o)| 

^aiAjoiHets g^sfe Mi *J£|Afo| = °t# ^5E^I eshxi^m xii*; ^hoii >yo|M. 



*xfsj SSj£7f £om<H| ccfaf ^xf2| 37|7| S^*l if±§l2 2iM. c^sjAi, Ajaa| x|y A|2>( dD lay time)! ?|.t.A|?|7| 
^sfoi d| x)*j(resistivity)o| #e AH-sfi ^o|, a?Hx|^E-|a| 7||0|H£| ^/ =e|°!S| a x|g-(shoot 



oi^cHxu SttcK egjx|^E|2| ^I^^s^^^^Hafl °J jigoii >yaiAfo|_qi°M- g^sm **a|AK>|f- 
(sajicide) 



Sick E^xi^Eio) 7|L0|e a> s * ^ 
iSo| a*. Best ^valla^le Copy 



0.2/*n o|efo| ±xfoj|A^ £|Hx|^e|oj xj7|*j ^! ^(performance)^ a£W?|7| ^IsW 4^/ H£fl°lfi| S^-i (shallow 
junction) S£ofe S^lpK, ^£2] x|3 a|£} flshoi *ia|Afo|H ggg sjgaKflof fief. gf« §£(shallow junction) 

oil ^a|AK>|H gg§- siS&Sf, ^(junction leakage)o| *l°HHx|^q|, o|^?.| g£ ^ofl sj P j. egx|.-MMs| S- 
US 3tfS(Co)» 4§§fol ^a|Ajo| = aJSS all £J^sH?JM. 



c^BH. atfH(Co)« Af#S #a|AK>|H ggoil oj^oi ^a|s(Si)°| rta(consume)Sr-o| *|o3*1£ u\ *\%Q\ M?3(Ni)H 



Mlr^ S^s) 7|fi(io)o|| Ma*ISa| ^ &a|sKi2)S 7i|o| ^ £}£^(14), 7i|o|££(i6). *|o|ji ^j4|o|a-|(i8) 

§J ±±/ =a||o](20)# 2Jfe M^xi^e^ g^&cK 0|OiA-i ( 7|£h 33 ^oi| MS^t# jsstffl- ? fiX|a|tt S»°£J*| &7| 7<|0|i» 
(16) &53 5! ^/ = Bile! (20) 53 z*ztoi| 7i|o|H# Ma ^a|A(-o|H^(22a)^ ±±/ ^I3§ MS! *ia| A|o|E.9|(22b)-g- a& 



MS! ^a|A^| = g§#CMOSofl 3^, £M Sfla| §S a|, NMOSoM MS ^a|A^|H^|o| ji|i:|- gSSfe E-Aflyf tf4B 

»cK ^, NMOS^l 7l|o|H a^ 3 o| qgj ^a|A^o|H5|o| Jiw«s-sw 7i|o|^ ^n||o|A-i(i8) tJEf-Vs'.aW SrSsi|;a (a ff=s=), 
NMOS^ ^/ = Sfl3 53^1 MS ^ia|AfO|He|0| j*c|- ^&S r ^ 1H 4W*«12) 4sW*.*M (D 0\ t i]?\ : j*W ah 

#o| g^, 7j|o|H^h ±^ ajo| ^ 7||o| ea|. nefl3 aK>|7|- A M (short ) £| 7-J M A|o|7| AHSlfe If 

Be*. 

alidl, MS ^a|Afo|H°j afc|- ggr^ PMOSM #^#o| h^H£)x| ^Ja|S(uncloped silicon)o<| a|-^ : - aj6) ^«|s|-x| 

5101, NS £ffi^(dopant)7K ^a|Afo|H g§ a|, ^a|^ ?±x\ms>l ^(diffusion) I! tt&Wli*- SMP-i'. 3V:r 

9M. 
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^7| 7|£*j S aeon 2]°!- e^xj^E^ xil^ 7i|o|JEE Si .^.^/ He^H iH ~ ^fi^l^^-tv 

LMW, 7i|0|H % ±±/ H^|oJ ^0|| #^#0| £?££|X| gfs 7| 0 | ?>^^r ^^ 0| .^-^i££|X| H 

asst# s^^fe «ewi5>k A^7| tiioi e# ±±/ fe^i ^m^w ±±t n^ziu a 

*r^# S^^rt afljst, 7|ff 33 *}ol| MIS S*f*K>l MS^# ^^a|# «»o SM | 7i | 0 |e Avon - 7||o|E§ 

MS ^a|A^o|H°|^ g^su, £PI ^/ Hafl3§ MS ^a|Afo|.H^# ?i^|£K y§-* r *l y 

±±/ =B«e!* tfwe spm, sci oi#shoi a^ech 



o|*K 5E3# n^o[oi Z &W\W &M\*\ tfBSKh nam, ^ ^fi| ^!a|o||§^ o^j 7|a| gtn.^ 
o l o 0 j i g ^go| a o| 7 ^ 0 [m\M 4JA|ofl#s 2J«H *!-S£|oix|^ ^o_ ? sH^sjojxiA^ o^ llf . ^ «^o| Clones 

ya^loilAi S^^joj x|ai§ 7 ^ X [o\\n s tfSSMcl-aSSWl ^llS^oixi^ jjolM. Li+aw, JEWojAis) .9 

±9\ a^r acf gafe aaa^l af»s|oi5! aoim, ajoiiah j^ssi its a|« s?.^.;-; 



£ 2 Ml^l £ 4fe 7||o|e aj. S 3nf ±±/ = £ ^|o| fi go|| MS ^a|A^| = ^# a^ofe ^ uj-gaj ^ ai A | cm|chI ^^aI^^ a|| 
3£ ga^is. ^|sh H-^lfi ySEi^, MS 4ia|Ajo| = a|o| ufci-oMI «»*K-- -i!" ^I?JM. 2 Mf a| 

£ 40|| Aife NMOS MeHX|^°}« £A|«H[o^ ( g. ^ - NMOS^« S«#Sfi} 0 r M2f NMOS-^ PMOS r «VS" V H| d| 

^ CMOS a^ ^9oi|£ ^ #^o|M. 

* ^a^l II' AI'a| o|| o|| ah ^ MS ^£|Afo|H^|fi| a»i* «HS*^I fl^oi, MS# A»ft i>a|Afo|H -S§ a| ( g 

n S ^§oj|Ai Aja|^ 53 ^lol^ S ±±f Heil3 H3)# 3^a| &cK o|cih, S^a| gy^ m 7 | t||o|e ^j?.3 ^ 
Haj|3 530113 *J^3^ m^o\ £^5s|x| g^o Ajai^^o g*}^ ^ 0 | tJa|^°| moii a^^ 4 a^jafe 
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oil #£#o| = sB?^igliHi>l*£e|Ry4!a|£ fl*M Sf|8|££ Ng Hgsoq 2]b1 AJd|5 fjX|-f42) «|-a}0| 

£ 2# SriSSrS, 7ieh(,30)2] b|frg g^o||, onacH i£f ofo|0a|o|tf(Shallow French Isolation; STI) & 

SS*IS ^ Wb| 9 >{32)# S&SrS, 7I|0|S .i[S r e|(34)# g§rA|?|jn g £i ii| g Qj-Bf &R-.;||0|S HH . 
& * o'l§ aHEiysh&l 7||0|e(36)S g&£hM. 0|oW, 7|£r SS &o|| tfSr^S gg£r ^ 0|# 0|^£ *^#°£*| £p| 7||o|S 
(36)£r 711 0| e a^d|( 34 ) *wo|| »|o|e ^m|o| a|(38)# g^SD, 0)123) §^(P)2f i>0| Ng 0|£# ^-gJSM &7| 7)|o| 

£(36) 2.^21 tf£j| 7 1^(30) 23 ?^oll 4:^/ Ha)l°!(40)S g^M. 

£ 3# Sr2SrE, &7| X|0|e( 36 ) 51 ±±1 ea||o| 5^(40)0(1 #£#0| E^°E|*| ^ alS(undoped SOS AjajSj^ 

£ S*f*H>i ?I|0|e(36) At s ^o||-b a|^ej TflolSg ^Ja|3sf(42a)# g£*rH, = B||?!(40) fi^ollfe «njf2| £ 

.&AEai:ei&^i*a»(42b)# oim, #71 .#^#oi E^«sixi ^i£ n f ?i<* .m^Qiicsm^i sm^p&„ 



E 4# &2Sr9, SPM, SC1 l^r if« *|o|l(chemical)« o|§s r oi &7| 7||o|j=,g- Aja|3°t(42a)2f A.*/ =Me!» 
(42b) 2So|| 2^, o||ac|| 50 a SEs| a^sl 7||o|H# A}^q|( 44a )^ ^24 a^/ j?a|e!g ti4-BK44b)« ggftcl-. 

E 5* S^SrS, ^m^o\ S-Ss|o) 2ife 7|B as ak,)| MS(Ni)S gsfofoi qai<4(u|."F.A|)§ gggi «- ?.?i|ii|-r: «»SSM| 
av 7 | i_igot» ^sfe Ml S^sf A4afo|( 44a>44b ) §j ^a|gaK 4 2a,42b)S ^Ajsh'n- ^x|7|- ->\mW 7l|o|J=(36) 

H 5So||fe TflolSS Ma ■feJ£|A r o|=^(46a)# #7| Sefl°!(40) "tf floliTr ii/ M?! *jG|A^|f;?| 

(46b)# 8«»cf. o| ^, 4ia|s *|xhs^ u|g AkEHs yo^ sit Ljflut Mlo|S ^b||o|a|(38) !^-|"| 

(32) fe^cHI ^XH)# ^EH(wet strip) o|#Shoi fl|7H°hcf. 



g. ygoil °|°[ Ml *Je|aK>|H9J# H|!|x|^E^ n|s a^o|| ejsfa, MIS M&|Aho|H a 1 S a|, nS Ee!So|| s|s|| 
Aja|5 3WSS| S^^oj Ml ^£|A r o| = 7^ 2^|-*h7|| 2d# a , 7:|3^7i ?|SH, -M^S-o| i," g>f! ajg|m 

ifO|M AiSRBf Ml ffl^r StrsrE^ »as«| §!X^Sj Sfifoll S|e u|fl Aja|Aho|H9|2| a.^s yx|oi t o,c( 

711 o|e 51 ^/ =efl°!# S&lTrl^Ei-i- g^Sfe £h7||; 

a^7| ?||0|H S! ^/ He«e! Afo|| zfzf #^#0| E^ = £jx| °^ 71|0|Ea sign_ t 2| ^^-S-0| E^«^A| ^.^/ .,-^|°J-«- & 

&7| 7)| 01 eg =£)!£]# ^o|| 2^2f 7)|0|ea Ajaj-Sfaf ^.^./ He||?IS ?JA,<3^ f|7||; 

7|ff 33 A^oll Ml# ^*fSM Ml^# a^tr *. ^^a|# «t£S«| ^7| 7H|0|E1 #0|| 7||0|J \\ M*J *!a|A|0| • :-'f « ?} 
fetsm, At7| rhi:/ H£)|oj ^o||fe ±±f =e)|°J# Ml ^a|Ajo| = et# ggsHr tt7)|; 

ygem afji as Mi9|# ^Tisft ^7)is ?aisfe am ^s°s s r ^ mi AjaiAfoin^s ^ 1 -^^i^m xi^ a-w. 
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s)H troll 2lo)A^ 

A^7| 7||0|JEg aSH|^ ^/ He||ojg &*B^S tJa|§, 7|| BO|fe BE^ Ajaia 7|Sn^o S -ago f;.. 6 | • q^q Aj 

a|Afo|£=sj# s^ixii^ his yg, 
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